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GENOME BRITISH COLUMBIA 

Vision 

Genomics will revolutionize many aspects of our lives and provide solutions to 

humankind’s challenges. 

Mission 

Genome British Columbia leads academia, government and industry in the growth 

of a world-class genomics R&D cluster to deliver sustainable social and economic 

benefits to British Columbia, Canada and beyond, through: 

 

‒ Excellent projects and technology platforms, 

‒ Innovative applications for the life sciences cluster, 

‒ Strategic regional, national & international collaborations, and 

‒ Proactive leadership in exploring societal impacts of genomics. 
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Genomics is the science that aims to decipher and understand the entire genetic 

information of an organism (i.e. microorganisms, plants, animals and humans) 

encoded in DNA and corresponding complements such as RNA, proteins and 

metabolites. 

The knowledge and innovations emerging from this field are finding solutions to 

complex biological challenges, while at the same time raising questions of societal 

and economic importance. 

Genomics has already brought huge economic and societal gains to Canadians 

through better healthcare, improving food quality, safety and production and 

protecting our environment and natural resources. 

Looking ahead, genomics will be the foundation of Canada's growing bio-

economy (all economic activity derived from life science-based 

research), which is estimated to be responsible for some 2.25 per 

cent of GDP, or about $38 billion, by 2017. 

Increasingly, genomics is equipping a range of 

Canadian industries—agriculture, energy, mining, 

forestry, fisheries and aquaculture and health, 

among others—with cutting- edge science and 

technologies. This is driving growth, productivity, 

commercialization and global competitive- ness, 

while finding solutions to environmental 

sustainability problems. 

 

 



Genome BC Agri-Food Sector Strategy 

As at May 2014 

3 

 

TABLE OF CONTENTS 

Executive Summary ................................................................................................... 4 

1. Introduction ......................................................................................................... 4 

2. The Importance of BC’s Agri-Food Sector .......................................................... 7 

Agriculture: Horticulture, Livestock and Crops ............................................................................. 7 
Food and Beverage Processing ..................................................................................................... 10 

3. Opportunities and Challenges in BC’s Agri-Food Sector................................ 11 

Sustainability/ Productivity ............................................................................................................ 11 
Climate Change and Other Environmental Factors that Impact Production ................................ 11 
Plant/Animal/Human Health ............................................................................................................... 12 

Competitiveness/ Market Growth ................................................................................................ 12 
Food Safety and Security ..................................................................................................................... 13 
Market Growth ...................................................................................................................................... 13 

4. Progress Since the 2007 BC Agriculture Genomics Strategy ......................... 14 

5. Role of Genomics in Going Forward ................................................................. 15 

Sustainability/ Productivity .................................................................................................................. 15 
Competitiveness/ Market Growth ....................................................................................................... 16 
Enhancing the Social License of BC’s Agri-Food Sector .................................................................... 17 

6. Towards an Agri-Foods Genomics Strategy .................................................... 17 

Potential Priority Areas .................................................................................................................. 17 
Implementing a Genomics Strategy ............................................................................................. 18 

Partnering Opportunities ..................................................................................................................... 18 
Alignment with Stakeholders and Their Strategic Priorities ............................................................ 18 
A Roadmap for Using Genomics to Expand the Success of BC’s Agri-Food Sector ....................... 19 

Appendix 1. ................... Agri-Food Projects Following Launch of Genome BC 2007 

Agriculture Sector Strategy .................................................................................... 20 

 



Genome BC Agri-Food Sector Strategy 

As at May 2014 

4 

EXECUTIVE SUMMARY 

The agri-food sector around the globe is facing several significant challenges including 

climate change, environmental threats from pest and pathogens, increased global 

competition in the food industry, changing demographics and the availability of a 

sustainable land base and water availability for food production. BC’s agri-food sector is no 

exception. To remain viable and sustainable over the longer term, the agri-food sector will 

need to build a strong and competitive industry by promoting BC’s agri-food advantage of 

providing a safe and secure food supply for BC’s domestic and international markets. The 

adoption and use of innovative technologies will facilitate the development and 

commercialization of new products in the market place and improved production 

processes for food producers and manufacturers.   

 

Genome BC’s sector strategy for the agri-food sector provides leadership for expanding the 

role of genomic applications in addressing many of the short and medium research 

priorities faced by the sector today. In the past decade, Genome BC and its strategic 

partners in government, industry and academia have invested over $42M in 12 agri-food 

projects that span discovery, applied and translational research.  These investments in agri-

food is part of a growing trend internationally that recognizes the importance of employing 

genomics in food production and processing.  

 

The genomics strategy also supports the strategic priorities of the federal and provincial 

governments in the area of agri-food. The overarching goal of developing a genomics 

strategy for BC’s agri-food sector is to distill knowledge of the opportunities and challenges 

facing the sector; the previous investments, results and strengths; and the priorities of all 

stakeholders relevant to the sector into an actionable set of next steps.  

 

World-class research institutions combined with leading technologies and a dynamic 

agriculture and food processing sector underscore’s the importance of Genome BC’s 

continued investment in the application of genomics to assist BC’s agri-food sector to work 

in partnership to develop an innovative, adaptive and globally competitive agri-foods 

sector. 

1 INTRODUCTION 

In BC, the agri-food sector is an important driver for the health, social and economic well 

being of our province and the people who live here. The government has recently 

developed several strategic initiatives by which progress and future success in the agri-food 

industry will be measured (Table 1).  The areas of opportunity include (i) innovation; (ii) 

competitiveness; (iii) market growth (e.g. through high value or safe products) (iv) 

sustainability including adaptation to climate and other environmental changes; and (v) 

productivity.  The sector is also vitally important to Canada as a whole.   
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Consequently, both Genome Canada and Genome BC have developed plans that 

demonstrate how genomics can assist with challenges in this sector. The most recent is 

Genome Canada’s The Opportunity for Agri-food Genomics in Canada: Ours for the Making, 

released in May 2013a.  This document is the result of national consultations with 

stakeholders that was led by Genome Prairie and the Ontario Genomics Institute, with 

support from Genome Canada and the other Genome Centresb.  The strategy outlines a 

pan-Canadian approach for addressing the challenges impacting the sector and the 

opportunities for investments in agricultural genomics to (i) boost competitiveness; (ii) 

adapt to climate change; (iii) improve human, plant and animal health; and (iv) bolster 

global food security, while decreasing food waste and providing social and economic 

benefits. In addition, Genome BC previously targeted the sector in 2007, releasing Towards 

an Agriculture Sector Strategy and Towards a Fish and Fisheries Sector Strategyc after in-depth 

consultations with end-users representing industryd and scientific experts.  The results of 

this initiative are described in Section 4 below. 

 
Table 1.  BC Government’s Recent Strategic Initiatives for Agri-Foods  

 

Report, 

Published 

Description 

BC Agrifoods 

Innovation Strategy, 

July 2013 

Strategy for agricultural innovation.  Key goals are: 

 Improve competitiveness (high quality, high value plant, animal and 

food products; energy and waste management; new product 

development and commercialization) 

 Increase sustainability (soil, water and air quality; adaptation to 

climate change) 

Growing Forward 2, 

July 2013 

Partnership between the federal and BC governments to support British 

Columbia agri-food sector in 3 key areas: 

 Innovation  

 Competitiveness and market development (including food safety) 

 Adaptability and industry capacity 

BC Agriculture 

Climate Change 

Adaptation – Risk 

and Opportunity 

Assessment 

Provincial Report, 

Key actions to adapt to climate change are:   

 Governance and policy (e.g., regulation, decision-making) 

 Financial resources (e.g., investments, programs, plans) 

 Human and social resources (e.g., training, capacity, networks, 

organizations) 

 Knowledge resources (e.g., knowledge, education, research) 

                                             
a http://www.genomecanada.ca/medias/PDF/EN/Agri_Food_EN.pdf. 
b Other participating Genome Centres were Genome BC, Genome Alberta, Génome Québec and Genome Atlantic. 
c Agri-foods also include aquaculture and commercial fisheries.  However, this strategy document focuses on the 
BC agriculture and food & processing sectors.  The Genome BC seafood sector strategy is available at 
www.genomebc.ca. 
d Defined here as a company, member association, industry consortium, government department or agency, not-
for-profit or other end user. 

http://www.genomecanada.ca/medias/PDF/EN/Agri_Food_EN.pdf
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Report, 

Published 

Description 

March 2012  Physical resources (e.g., infrastructure, land use, water management) 

BC Agrifoods: A 

Strategy for 

Growth, ~2011 

Part of The BC Jobs Plan. Three key priorities identified: 

 High-quality, high-value products 

 Expand domestic and international markets 

 Enhance competitiveness 

Canada Starts Here: 

The BC Jobs Plan, 

September 2011 

Agri-foods is one of the key economic sectors; opportunities include: 

 Food safety and security 

 Domestic expansion of wine industry 

 Innovation in greenhouse industry  

BC Ministry of 

Agriculture 2013/14 

– 2015/16 Service 

Plan, February 2013 

Goals are: 

 Provincial economic diversity and well-being (including sustainability 

and growth) 

 Environmental responsibility 

 Community and social well-being 

British Columbia 

Plant Health 

Strategy for 

Agriculture 2013-

2018 

Plant Health Goals: 

 Innovative Pest Management Delivery Systems 

 Surveillance and Pest Risk Analysis 

 Diagnostics 

 Governance 

 Strategic Partnerships 

 

Increasing sector competitiveness through innovative solutions, the adoption of new 

technology and the development of new products and services can create value in the 

short and long-term for the agri-foods industry.  The province’s goal is to develop a strong, 

adaptable and internationally competitive agri-food sector that will create jobs in BC.  

Genome BC’s Genomic Strategy for BC’s Agri-food Sector will build upon the progress 

achieved since the 2007 Towards an Agriculture Sector Strategy and harness the relevant 

ideas in the 2013 Genome Canada agri-food genomics document to help deliver on the 

provincial government’s BC Agrifoods: A Strategy for Growth plan to increase agri-food 

revenue from the 2012 $11.7 billion to $14 billion by 2017e.   

 

This document is designed to capture the current state of progress, identify opportunities 

and challenges, and catalyze engagement on charting a way forward.  It has already 

incorporated ideas from some key players in the field but needs more stakeholder input to 

articulate key strategic areas in which the application of genomics can support 

improvements in industry, community or government operations and decision-making in 

BC.  The ultimate aim of the document is to guide strategic investment and development 

priorities in BC’s agri-foods sector in alignment with other regional and national priorities.  

 

                                             
e http://www.al.gov.bc.ca/stats/YinReview/Agrifood-YIR-2012.pdf.  Accessed January 10, 2014. 

http://www.al.gov.bc.ca/stats/YinReview/Agrifood-YIR-2012.pdf


Genome BC Agri-Food Sector Strategy 

As at May 2014 

7 

2 THE IMPORTANCE OF BC’S AGRI-FOOD SECTOR  

BC’s agri-food industry is diverse and vibrant, providing safe, high quality food to people in 

BC and around the world.  Consisting of primary production in agriculture, aquaculture and 

commercial fisheries, and processing of food & beveragesf, the sector contributed $11.7 

billion in combined gross revenues to the provincial economy in 2012 ($2.8 billion 

agriculture; $0.7 billion seafood; $8.2 billion in manufacturers’ shipments).  Products were 

exported to 130 countries for a total value of $2.5 billion and the sector contributed an 

estimated $3.7 billion in GDP or 1.9% of the province’s $191.7 billion economy.  Primary 

agriculture and the food and beverage processing sectors in BC employ 26,000 and 31,800, 

respectively g. 

 

The non-seafood agricultural and food/beverage processing components of the industry 

are growing annually and include basic edible crops such as fruit, berries, vegetables, grain, 

and livestock products including dairy, beef, pork, poultry, eggs, honey, value-added 

products like wines and pet foods, and non-edibles such as flowers, nursery plants, 

cosmetics, textiles and nutraceuticals.   

Agriculture: Horticulture, Livestock and Crops 

Agriculture is practiced throughout the provinceh while having particular economic 

significance in the smaller, rural communities.  Only 3% of the provincial land base of 89 

million hectares is used for food productioni.  Climate and geography have a major 

influence on what can be produced in BC’s farming communities.  Important variations in 

soil, water availability, length of growing season and overwintering conditions influence the 

variety of primary agriculture that can be exploited in any given region.  BC’s agriculture is 

uniquely defined by its agricultural diversity with over 200 commodities produced in eight 

distinct geographical regions and ~20,000 farms (Figure 1).  In 2012, its $2.8 billion in total 

farm cash receipts were more or less evenly divided between crops and livestock.  Seven of 

BC’s crops led the country in sales in 2012: blueberries, sweet cherries, raspberries, pears, 

apricots, Brussels sprouts and rhubarb.  Seventeen ranked second: floriculture products, 

nursery products, greenhouse tomatoes, greenhouse peppers, greenhouse cucumbers, 

mushrooms, grapes, apples, cranberries, peaches, nectarines, lettuce, pumpkins, spinach, 

garlic, field cucumbers, and leeks.  The top 30 agricultural commodities ranked by cash 

receipts and their locations are shown in Table 2.  Dairy (19%) generated the largest cash 

receipts followed by floriculture and nurseries (15%); poultry (15%); greenhouse vegetables 
                                             
f As mentioned previously, this strategy document focuses on the BC agriculture and food processing sectors only.   
g http://www.al.gov.bc.ca/stats/YinReview/Agrifood-YIR-2012.pdf; 
http://www.al.gov.bc.ca/stats/Sectors/SectorSnapshot2012.pdf.  Accessed January 10, 2014. 
h The 8 regions identified by the Ministry of Agriculture include: North Coast (borders the Pacific Ocean and the 
Alaska Panhandle and includes the Queen Charlotte Islands), Nechako (includes Buckley Valley, Vanderhoof, 
central BC north of Prince George to Yukon border), Peace River North East, Vancouver Island-Coast (includes Gulf 
Islands, Sunshine Coast, mainland coast from Powell River to Bella Coola), Cariboo-Central, Mainland-South Coast 
(Fraser Valley and environs, south coast, Squamish and Lillooet River Valleys), Thompson-Okanagan and Kootenay. 
i http://www.al.gov.bc.ca/stats/Sectors/SectorSnapshot2012.pdf.  Accessed January 10, 2014. 

http://www.al.gov.bc.ca/stats/YinReview/Agrifood-YIR-2012.pdf
http://www.al.gov.bc.ca/stats/Sectors/SectorSnapshot2012.pdf
http://www.al.gov.bc.ca/stats/Sectors/SectorSnapshot2012.pdf
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(tomatoes, peppers, cucumbers - 8%); beef (8%); and berries (blueberries, cranberries, 

raspberries, strawberries - 7%)j.   

 
Figure 1.  Eight Agricultural regions in BC   

      
Table 2. Farm Cash Receipts and Farm Locations for the Top 30 

Agricultural Commodities 

 

Agricultural 

Commodity 

Main Geographical Regions 2012 Farm 

Cash 

Receipts ($M) 

TOTAL 

AGRICULTURE 

 2,800 

Dairy Mainland-South Coast, Vancouver Island-Coast, 

Thompson-Okanagan  

530.3 

Poultry Mainland-South Coast, Vancouver Island-Coast, 

Thompson-Okanagan 

420.6 
 

Floriculture Mainland-South Coast, Thompson-Okanagan, 

Vancouver Island-Coast  

248.5 

Beef Thompson-Okanagan, Peace River North East, 

Nechako 

224.2 

Nursery Mainland-South Coast, Vancouver Island-Coast, 

Thompson-Okanagan 

179.0 

                                             
j http://www.al.gov.bc.ca/stats/YinReview/Agrifood-YIR-2012.pdf.  Accessed January 10, 2014. 

Peace River  
North East 

Nechako 

North 

Coast 

Cariboo- 
Central 

Thompson- 
Okanagan 

Kootenay 
Mainland- 
South Coast 

Vancouver  
Island-Coast 

http://www.al.gov.bc.ca/stats/YinReview/Agrifood-YIR-2012.pdf
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Agricultural 

Commodity 

Main Geographical Regions 2012 Farm 

Cash 

Receipts ($M) 

Blueberries Mainland-South Coast, Vancouver Island-Coast 138.7 

Eggs Mainland-South Coast, Vancouver Island-Coast, 

Thompson-Okanagan 

113.1 

Mushrooms Mainland-South Coast 101.3 

Greenhouse 

tomatoes 

Mainland-South Coast, Vancouver Island-Coast 100.6 

Greenhouse peppers Mainland-South Coast, Vancouver Island-Coast 95.6 

Grapes Thompson-Okanagan 54.1 

Apples Thompson-Okanagan 44.2 

Cranberries Mainland-South Coast 41.4 

Sweet cherries Thompson-Okanagan 40.4 

Greenhouse 

cucumbers 

Mainland-South Coast, Vancouver Island-Coast 39.4 

Potatoes Mainland-South Coast 37.3 

Canola Peace River North East 37.2 

Wheat Peace River North East 31.8 

Pork Mainland-South Coast, Peace River North East 28.3 

Raspberries Mainland-South Coast 12.4 

Oats Peace River North East 11.9 

Barley Peace River North East 9.0 

Sheep & lamb Thompson-Okanagan, Mainland-South Coast, 

Cariboo-Central, Peace River North East 

8.4 

Corn Mainland-South Coast 7.9 

Honey Throughout BC 7.7 

Peaches Thompson-Okanagan 6.1 

Lettuce Mainland-South Coast 5.2 

Strawberries Mainland-South Coast 5.1 

Carrots Mainland-South Coast 4.1 

Beans Mainland-South Coast 3.8 

 

BC is committed to ensuring its agricultural sector is sustainable, competitive and 

continues to grow.  A key element of growth is its high quality, high value products such as 

its novel varieties of high bush blueberries and cherries (e.g., late season), as well as niche 

products such as endives, ginseng, essential oils, organic foods and even bigleaf maple 

syrup.   
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Food and Beverage Processing  

The food and beverage processing industry is currently the largest manufacturing sector in 

the province.  It also ranks as one of the largest employers among BC’s manufacturing 

industries with close to 1,400 manufacturers employing 18% of the manufacturing work 

force.  Ninety percent of the industry consists of small and medium size processors with 

less than 100 employees but it also includes several large national and multinational firms.  

Total food and beverage shipments have increased on average by just over 4% a year since 

2007 to attain $8.2 billion in sales in 2012 (Table 3).  Food processing accounts for the 

majority of this industry (86%) and includes baked goods, sauces, soups and confectionary.  

Growing segments of BC’s food processing market include ethnic, organic and functional 

foods, herbal and botanical products, specialty pet foods and nutraceuticals.  Beverages 

include water, wine, tea, coffee, and fruit syrupsk.   

 
Table 3. BC’s Food and Beverage Product Shipments (2012)l  

  

Sales of Manufactured Goods 

(Shipments)m 

2007 ($M) 2012 ($M) % Change from 

2007 to 2012 

Total food and beverage 6,673 8,176 22.5 

Total food 5,469 7,049 28.8 

Animal Food Products 464 622 34 

Grains and oilseed milling 153 N/An N/A 

Sugar and confectionary 259 N/A N/A 

Fruit and vegetables  453 497 10 

Dairy products 1,146 N/A N/A 

Meat and meat products 1,421 2,065 45 

Seafood products 404 N/A N/A 

Bakeries and tortillas 434 596 37 

Other food manufacturingo 736 1,049 43 

Total beverage 1,204 TBDp TBD 

Soft drink  414 N/A N/A 

Breweries 495 519 5 

Wineries 295 TBD TBD 

Distilleries x N/A N/A 

 

                                             
k http://www.al.gov.bc.ca/stats/YinReview/Agrifood-YIR-2012.pdf.  Accessed January 10, 2014. 
l Statistics Canada - Canadian socio-economic information management system (CANSIM) table 304-0015. 
m Classification based on North American Industry Classification System (NAICS).  
n Suppressed to meet the confidentiality requirements of the Statistics Act. 
o Other food manufacturing includes snack food, coffee and tea, flavouring syrup and concentrate, seasoning and 
dressing, and other food manufacturing. 
p TBD – to be determined. 

http://www.al.gov.bc.ca/stats/YinReview/Agrifood-YIR-2012.pdf
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3 OPPORTUNITIES AND CHALLENGES IN BC’S AGRI-

FOOD SECTOR 

The agri-foods sector is facing a number of challenges, such as climate change, competition 

through globalization, productivity and sustainability.  However, these challenges also offer 

opportunities to those who can address them as indicated in the provincial and Genome 

Canada documents mentioned previously in this document.  Those most relevant to BC are 

briefly described below. 

 

Sustainability/ Productivity 

Climate Change and Other Environmental Factors that Impact 

Production  

BC’s agricultural industry is being squeezed by a number of environmental and associated 

factors that impact production including: 

1) Growing urbanization and encroachment on previously farmed land; only ~5% of 

available land in BC is arable and competition for it is growing 

2) More intense farming on the remaining land that puts pressure on soil, water and 

air quality 

3) Agriculture/urban (agriburban) residential interactions and land use regimes or 

rural/urban fringe conflicts  

4) Warming temperatures along with more extreme weather conditions (such as 

drought, flooding, early/late snow, hail, extreme temperatures) that impact planting, 

harvesting and the growing cycle; affect plant growth, yields and food safety and 

security; allow for the migration of new invasive plant/animal/pathogen species, 

viruses and their vectors; and locally impact food production and distribution  

5) Changing land and water management; encroachment of salt water in areas close to 

the ocean 

6) Lack of genetic diversity of elite crops and livestock makes them susceptible to the 

increased presence of new pests and diseases 

7) Consumer demands that foods are produced in an environmentally sustainable 

manner 

8) Social concerns about climate change, the environment (e.g., the use of fertilizers, 

crop protection, odour, noise, dust, demands for water) and mitigation strategies 

9) Lack of consumer acceptance of various technology applications for the 

development of new varieties of plants and animals and the classification of all such 

technologies as genetically modified organisms, e.g., marker assisted selection. 

 

However, these challenges provide opportunities for: 

1) Introducing new crop varieties (e.g., those with higher yields, or better adaptation to 

the climate, disease or invasive pests)  
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2) Expanding current available arable land for agriculture in some parts of BC, 

including methods for increasing fertility of currently marginal lands 

3) Improving manure management on farms and its impact on soil/water/air quality 

4) Improving feed efficiency and other production elements in livestock 

5) Reducing food waste 

6) Consumer engagement 

 

Plant/Animal/Human Health 

Healthy livestock and plants are a source of healthy, high quality food products.  Unhealthy 

animals (and plants) can result in human disease, some of it severe (e.g., pathogenic E. coli; 

new variant Creutzfeldt–Jakob disease derived from bovine spongiform encephalitis [BSE or 

mad cow disease]).  In addition, some humans become ill from eating certain foodstuffs 

such as those that contain high levels of gluten (e.g., wheat, barley, rye) or lactose (dairy 

products).  Furthermore, certain food processing methods (e.g., refining) and long-term 

storage result in foods with reduced nutritional content.  Without preservatives, storage 

can also lead to food spoilage and wastage.  These issues provide opportunities to improve 

human and animal health by: 

 

1) Enhancing nutritional components and functional attributes of livestock and crops 

to improve human health 

2) Improving food storage and preservation 

3) Improving animal welfare so that livestock remain healthy 

4) Expanding genetic breadth of elite crops and animals to make them less susceptible 

to disease. 

 

Competitiveness/ Market Growth 

Globalization offers both opportunities and challenges.  In BC, no single commodity 

dominates the agri-food sector with over 200 agricultural products produced in unique 

geographical regions (see Figure 1).  This contrasts the larger acreage commodity farming 

performed in the other Western provinces or California, as BC is a small producer in a 

globally focused industry that is influenced by large international players.  The smaller, 

more diverse agricultural sector can sometimes lack economies of scale, run into 

temporary labour shortages and face varying input costs that can challenge producers.  

Also, the majority of the 20 thousand operating farms in BC rely on off-farm employment 

to supplement on-farm income.  To add to the industry’s challenges, continued loss of land 

to urban encroachment risks reducing the production and processing of food locally and 

increasing dependence on imported foods.  However, BC does have advantages over many 

competitor countries such as broad acknowledgement of the safety, security and 

authenticity of its food.  These, along with other social developments, provide a number of 

opportunities for BC’s agri-food sector: 
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Food Safety and Security 

1) As well as consumer demand for safe food, importing countries are also requiring 

higher sanitary and phytosanitary standards, for which BC is well positioned and 

could further meet through the development of new technologies, processes and 

services 

2) Consumers, retailers (including grocers and restaurants), wholesalers, processors 

and government agencies are increasingly demanding the ability to track food from 

farm to fork (i.e., food identification/ traceability/ authenticity).  Demands include: 

o Complete assurance that purchases were grown under specific practices e.g., no 

pesticides, no antibiotics, etc. 

o Authentic claims and integrity regarding quality standards, product sources, 

product formulation, and elimination of adulterated food products and fraud 

for, e.g., medicinal plants, natural health products, origin of meat products  

o The ability to track the origins of foodborne pathogens  

o Intellectual property rights for new variety producers. 

 

Market Growth 

1) The “100 Mile” (i.e., local food) and similar movements and preferences promote a 

local market for BC’s quality produce, especially organic foods, grass fed beef, etc. 

2) A growing middle class in emerging markets is demanding high quality foods and 

offers prospects for new product development that meets international consumer 

preferences; such foods are also required for new immigrants and development of 

new foods for this group can be leveraged into the global market place 

3) BC can excel in niche markets, rather than large acreage commodities, with value 

added, higher priced products that include: 

o Commodities for which the growing cycle has been lengthened or shortened 

(e.g., late season cherries for the Asian market after main crops in Canada and 

US have been sold and consumed) 

o Production of new plants, animals and foods with enhanced or specific 

nutritional attributes e.g., elevated antioxidant compounds, omega 3 fatty acids, 

pasture finished etc. 

o Production of new plants, animals and foods with other enhanced attributes/ 

qualities, e.g., meat tenderness, sensory attributes of fruits and vegetables. 

o Development of new commodities adapted to BC’s varied geography and climate 
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4 PROGRESS SINCE THE 2007 BC AGRICULTURE 

GENOMICS STRATEGY 

Genome BC’s 2007 Towards an Agriculture Sector Strategy identified the following key areas 

for investment, many of which have been reiterated in the abovementioned BC 

government’s and Genome Canada’s 2013 strategic reports: 

 

1. Innovations in “Production/Quality and Maximizing Resources”, including marker-

assisted selection of agronomic traits (to improve yields, health, soil/ climate 

adaptation, etc); soil, plant and animal fertility and health; pest control; 

improvements in food and beverage processing methods.  These are generally 

equivalent to the BC government’s Sustainability/ Productivity themes described 

above. 

2. Origin of product concepts (i.e., traceability, authenticity) to improve “Marketability” 

of BC products (i.e., BC government’s “Competitiveness/ Market Growth”) 

3. “Social Science and Humanities Considerations” including citizen/ consumer 

acceptance, producers’ understanding of and concerns about the role of genome 

sciences in agriculture, intellectual property, policy. 

 

Genome BC has targeted all three areas since that time, particularly those related to point 

1, investing over $40M in 12 relevant projects (Note that 2 projects launched prior to 2007 

are not included in this total). All 12 projects dealt with “Production/Quality and Maximizing 

Resources” with the following focus:   

 

Type of Production/Quality and Maximizing Resources Research # Projects 

Agronomic traits  8 

Health 4 

Pest control 1 

Food and beverage processing  1 

Social Science and Humanities 1 

 

In addition, five projects included “Social Science and Humanities Considerations” and one 

involved “Marketability”.q  The sector plan also resulted in deeper ties and closer 

partnerships with the key end-users in all sectors of BC’s economy. 

 

Although there has been significant progress in agri-food genomics discoveries and 

applications since 2007, there are still numerous opportunities as indicated above.  

Genome BC is well positioned to build upon the available data to help drive the field to new 

heights. 

                                             
q The number of projects totals more than 11 as several projects address more than one targeted area. 
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5 ROLE OF GENOMICS IN GOING FORWARD 

Research and development in the agri-food industry is important for BC’s economy and can 

help build a strong sector that provides safe and healthy food for the province as well as 

improve competitiveness in the global market place.  The genome sciences are key 

enabling tools and technologies that have seen remarkable advances in recent years and 

can be used to drive innovations in the sector.  Genome BC, established in 2000, has been 

the catalyst for genomics research throughout the province.  Since its inception, it has been 

instrumental in obtaining investments of $42M for 12 agri-food projects that span 

discovery and applied research.  Based on its 2010-2015 Strategic Plan, the organization is 

driving the application of genomics tools to real world uses, equipping a range of industries 

(including agri-foods) with cutting edge genomics technologies and solutions, catalyzing 

new public-private partnerships to improve alignment between researcher “push” and user 

“pull”, and increasing involvement and investment from industry in projects.  These 

important activities underlie Genome BC’s desire to strategically invest in new applications 

of genomic tools and technologies for BC’s agri-food sector. 

 

Although genomics does not offer solutions to all problems, it clearly has a role to play in 

“Production/Quality and Maximizing Resources” and “Marketability” as indicated in Section 

4.  These two themes cover many of the important areas of opportunity highlighted by the 

provincial government and Genome Canada (i.e., “sustainability/ productivity” including 

adaption to climate change and improved health; and “competitiveness/ market growth” 

including food safety and security).  Genomics has already helped BC’s wine industry; 

beekeepers; and the horticulture, cattle, poultry and lavender essential oils industries.  

Over the next five years and beyond, end-users in the agri-foods industry can continue to 

collaborate with BC research institutions to access the knowledge and research 

infrastructure they need to find genomic based solutions to some of their most pressing 

industry issues.   

 

Sustainability/ Productivity 

Climate Change and Other Environmental Factors  

1) Addressing environmental issues by breeding important traits for drought tolerance 

and efficient water and nutrient use in crops; or to mitigate the impact of pest and 

pathogen impacts and extremes in temperature 

2) Increasing horticultural crop yields through biomarker assisted selection 

3) Reducing costs by improving the genetic merit of livestock for specific traits like milk 

production, meat tenderness, feed efficiency  

4) Examining host-microbiome interaction on feed efficiency 



Genome BC Agri-Food Sector Strategy 

As at May 2014 

16 

5) Understanding the genomic interactions of the microbiome, host and feed 

interaction in the production of methane gas 

6) Testing new food sources 

o To impact the microbiome and methane gas production in livestock 

o For the production of specific fatty acids in meat, e.g., omega-3 or increased 

amino acid availability for protein production 

7) Determining microbial community structure in wine and other fermentation 

processes to guide production of the best product 

8) Determining best microbial environment in soils for enhanced plant growth 

9) Tapping into the genetic diversity found in seed banks, heirloom and wild crop 

variants/livestock species for marker assisted breeding using traditional methods 

10) Developing new uses for primary and processed food wastes. 

 

Plant/Animal/Human Health 

1) Examining host-microbiome interaction on animal health 

2) Understanding the genomic basis for pest and disease resistance in plants and root 

stocks 

3) Selecting and breeding for disease resistance traits in plants and animals 

4) Understanding the genomic basis of biological control methods for plant pests and 

diseases 

5) Developing genomic tools and processes for the rapid and early detection and 

diagnosis of pathogens and pests 

6) Improving the detection of water borne pathogens in the field that contaminate 

primary agriculture food sources 

7) Improving the detection of food borne pathogens in food processing plants. 

 

Competitiveness/ Market Growth 

Food Safety and Security 

1) Identifying and authenticating specific foods such as forage/pasture fed beef from 

BC or new cherry and apple varieties (e.g., Loblaw used the IdentiGEN technology 

(http://www.identigen.com/) to identify and authenticate corn fed beef)  

2) Tracing the source of food borne pathogens to the contaminated plant or farm 

3) Assisting authentication, e.g., genomic DNA barcodes/technologies can assist health 

and law enforcement authorities and forensic scientists 

4) Developing new food preservatives to improve food safety.  

 

Market Growth  

1) Identifying and characterizing flavor precursors and compounds at the genomics 

and metabolomic level  

http://www.identigen.com/
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2) Testing new plant crops and developing new varieties of existing crops to appeal to 

consumer tastes in international markets 

3) Developing varieties that meet the food attributes for local consumer preferences. 

 

Enhancing the Social License of BC’s Agri-Food Sector 

A number of the issues identified in Section 3 involved social concerns, consumer 

acceptance and how the community perceives some of the activities and tools generated 

by innovation.  This is termed “social license”.  Genome BC could help build the social 

license for BC’s agri-food sector in a number of important ways: 

 

1) Provide significant education/communication to address concerns/perceptions 

about genomics.  Genomics can be used to better characterize issues in agricultural 

productivity and health and potentially minimize the associated risks.  This may in 

turn ease any concerns and enhance the likelihood that new management 

techniques in BC will be accepted by the public and by regulators.   

2) Provide evidence-driven agricultural and food processing policy and regulation.  

Genomics can contribute new information-rich data that may yield more precise 

tools than are currently available for predicting growth, yields, pest infestations, etc. 

3) Building new partnerships.  Genome sciences have the potential to yield benefits for 

industry, academia, government, and the general public, while limiting any 

environmental damage from agricultural and food processing activities.  Careful 

articulation and quantification of these benefits will help increase trust and new 

partnerships amongst these parties, enhancing the quality and likelihood of success 

of strategic changes in the agri-foods sector. 

 

6 TOWARDS AN AGRI-FOODS GENOMICS STRATEGY 

Genome BC has started to consult with stakeholders in BC’s agri-foods sector to 

understand how genomics might be applied to maximize economic and social benefits 

arising from various sector activities.  Based on this intelligence and the aforementioned 

provincial and Genome Canada reports, and supported by its experience in applying 

genomic tools to this and other natural resources sectors, a priority list of targeted 

applications of genomics to BC’s agri-foods sector is being developed for discussion and 

consultation.   

 

Potential Priority Areas 

As indicated above, the key priority areas for the agri-food sector seem to be: 

 Sustainability/Productivity 

o Climate Change and Other Environmental Factors  
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o Plant/Animal/Human Health 

 Competitiveness/ Market Growth 

o Food safety and security 

o Market growth. 

 Enhancing the Social License 

 

Ideas for potential genomics projects within all these areas have been included in Section 

5.  Some of these ideas may be more important to end-users than others and further 

discussions with the community will identify which need to take priority.  

 

Implementing a Genomics Strategy 

The application of genomics within BC’s agri-food sector has the potential to contribute to 

strong, competitive sector growth based on product quality and security, technological 

soundness, economic viability, environmental integrity and social license.  However, a 

genomics strategy will only be successful if all sector stakeholders work together to 

determine priorities and drive the innovation agenda to which genomics belongs.  To this 

end, Genome BC is building strong networks between academia, government, producers, 

processors, health and funding organizations and ensuring that its activities align with BC 

government and national strategic initiatives.  

 

Partnering Opportunities 

Genomics projects provide the opportunity for Genome BC to partner with both 

researchers and end-users and help in the translation of research findings to the field.  

Potential end-user partners include: 

 

o Produce marketing and wholesale companies 

o Agricultural supply companies 

o Food processing and distribution companies 

o Industry associations 

o Marketing Boards 

o Governments. 

 

Some of the associations and government departments also supply research funds to the 

sector that could be used in combination with Genome BC for specific projects. 

 

Alignment with Stakeholders and Their Strategic Priorities 

Genome BC’s Genomics Agri-food Strategy is well aligned with the BC government’s and 

Genome Canada’s strategic initiatives for the sector as outlined throughout this document.  

The government’s key priorities can be seen in Table 1 above and include (i) innovation; (ii) 
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competitiveness; (iii) sustainability including adaptation to climate and other environmental 

changes; (iv) productivity; and (v) market growth (e.g., through high value or safe products).  

Genome Canada also addresses many of these same themes.  Genome BC’s innovation 

strategy is also a natural evolution from previous Genome BC funded research and builds 

upon the earlier data related to “Production/Quality and Maximizing Resources (i.e., 

sustainability/ productivity)” and “Marketability (i.e., competitiveness/ market growth)”.   

 

A Roadmap for Using Genomics to Expand the Success of BC’s Agri-

Food Sector  

The overarching goal of developing a genomics strategy for BC’s agri-food sector is to distill 

knowledge of the opportunities and challenges facing the sector; the previous investments, 

results and strengths; and the priorities of all stakeholders relevant to the sector into an 

actionable set of next steps. We view the following as the essential action points most likely 

to advance BC’s agri-food sector over the short- and mid- term through genome sciences:  

 

 Invest in high priority applied areas in partnership with end-users to produce near-term 

impact for industry and producers.  The key here is for users to drive the development 

of the resulting products or processes or, at the very least, strongly support them.  Such 

projects could be part of Genome Canada’s Genomic Applications Partnership Program 

(GAPP) or Genome BC’s User Partnership Program (UPP).  Other relevant applied 

programs would be the Proof of Concept (POC) program and Strategic Opportunities 

Fund (SOF).  It should be noted that one of the outcomes of Genome BC’s previous 

sector strategies was the development of its Applied Genomics Innovation Program 

that provided funding for strategic investments to address specific issues deemed 

critical for BC’s economy.   

 Develop longer-term priorities for genomics investments and developments to take 

account of those projects that need a longer period of time to show benefits. 

 Develop a targeted communications and education strategy to further increase sector 

and public knowledge about genome sciences and its potential in agri-foods.  Again, 

partnering with stakeholders for the agreed activities would strengthen the message 

and be more compelling.  

 

Taken together, these steps will give industrial, academic and government stakeholders 

more tools to propel BC’s agri-food sector to a sustainable leadership position in the global 

market for agricultural products and services and increase revenues to the $14 billion level 

by 2017. 
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APPENDIX 1. AGRI-FOOD PROJECTS FOLLOWING LAUNCH OF GENOME BC 2007 

AGRICULTURE SECTOR STRATEGY 

 

Project Title  Start/ 

End 

Date 

PIs Area Targeted * Purpose of the Research Potential Application of the 

Research 

1. WineGen - Genomics of 

Viticulture and Enolog 

Jan 1, 

2008/Mar 

31, 2011 

Lund, 

Steven; 

van 

Vuuren, 

Hennie 
 

Production/ Quality 

and Maximizing 

Resources: 

agronomic traits; 

Social Science and 

Humanities 

Considerations (SSH) 

Evaluation of metabolic pathways on 

berry flavour in viticulture and wine 

aroma and flavour in yeast.  

Development of biomarkers of plant 

stress, determination of the role of 

fermentation stress response genes; 

Canadian wine sector regulation, 

innovation, adoption and impact on 

public opinion 

Improved management decisions 

and tools in viticulture and 

oenology using biomarker 

selection technologies 

2. Assessment of Mite 

Fertility - development 

of a molecular-based 

probe test for 

assessment of fecundity 

of P. persimilis 

populations 

Apr 1, 

2008/Mar 

31, 2010 

Ellis, Brian Production/ Quality 

and Maximizing 

Resources: pest 

control 

To find genomic differences between 

virgin and mated female P. persimilis in 

order to develop a simple test to assess 

the reproductive capacities of these 

predatory mites for commercial 

production 

A simple and rapid test to improve 

methods of mass production of P. 

persimilis, a biological pest control 

agent used against the two-

spotted spider mite 

3. Apis mellifera Proteomics 

of Innate reSistance 

(APIS) 

Apr 1, 

2008/Mar 

31, 2011 

Foster, 

Leonard 

Production/ Quality 

and Maximizing 

Resources: 

agronomic traits, 

health; SSH 

To identify pathogen resistant traits in 

natural bee populations, fully annotate 

the bee genome, and assess the 

economic impact of diseases on the bee 

industry 

Biomarker assisted breeding to 

select for disease resistance in 

bees  

4. Grape and Wine 

Genomics 

Oct 1, 

2009/Sep 

30, 2013 

van 

Vuuren, 

Hennie; 

Lund, 

Steven  

Production/ Quality 

and Maximizing 

Resources: 

agronomic traits, 

improved food and 

beverage processing 

methods; SSH  

Application of genomics and related 

technologies to understand fundamental 

gene functions in both wine grapes and 

the yeast used for fermentation; identify 

ethical and social concerns towards 

adopting new genomics-based methods 

to wine making 

Biomarkers to monitor and help 

address the response of vine, 

berries and wine production to 

environmental stresses; guide 

appropriate and responsible ways 

of introducing genomic 

technological innovations to the 

wine industry 
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Project Title  Start/ 

End 

Date 

PIs Area Targeted * Purpose of the Research Potential Application of the 

Research 

5. Next-generation 

Integrated Pest 

Management tools for 

beekeeping 

Apr 1, 

2011/Dec 

31, 2014 

Foster, 

Leonard; 

Pernal, 

Stephen  

Production/ Quality 

and Maximizing 

Resources: 

agronomic traits, 

health; SSH 

Development of integrated pest 

management (IPM) tools and best 

practices guidelines for healthier bee 

populations.  Includes identification of 

pathogen resistant bees and treatments 

for specific pathogens, as well as 

estimating the economic viability of the 

new tools 

New IPM tools for biomarker 

assisted selection of bees with 

natural disease resistance to 

agricultural pests; novel treatment 

approaches 

6. Sequencing and 

comparative genome 

mapping of Chardonnay 

grapevine clones- 

Identification of genes 

for industry relevant 

traits and new markers 

for grapevine selection, 

breeding and viticulture 

Oct 1, 

2011/Sep 

30, 2013 

van 

Vuuren, 

Hennie; 

Pretorius, 

Isak  

Production/ Quality 

and Maximizing 

Resources: 

agronomic traits; 

Marketability 

Sequencing and assembly of the 

Chardonnay genome and comparative 

analysis of at least ten industry important 

clones for the identification and 

development of genetic markers  

Growers and nurseries will be able 

to accurately detect and 

determine clonal identity and 

confirm germplasm (individual 

plant) authenticity; a database of 

genetic markers will be available 

for utility in clonal selection and 

breeding programs 

7. Temperature-sensitive 

Salmonella veterinary 

vaccines 

Jan 1, 

2012/Sep 

30, 2013 

Nano, 

Francis  

Production/ Quality 

and Maximizing 

Resources: health 

Development of a live but temperature 

sensitive vaccine against Salmonella 

enterica for the poultry industry   

A vaccine for the poultry industry 

to reduce the carriage of 

Salmonella among poultry 

8. Building the Genomics 

Toolbox for Lavenders 

Jan 1, 

2009/Sep 

30, 2010 

Mahmoud

, Soheil  

Production/ Quality 

and Maximizing 

Resources: 

agronomic traits 

The discovery of genes that control the 

production, secretion and storage of 

essential oils in lavender for the cosmetic 

and pharmaceutical industries  

Genetic information will assist 

lavender farmers in selective 

breeding programs to improve 

yield and quality of the essential 

oils  

9. Poplar and cereal rust 

comparative genomics- 

identification of 

pathogen determinants 

to prevent and predict 

epidemics 

Jul 1, 

2010/Jun 

30, 2012 

Hamelin, 

Richard; 

Bakkeren, 

Guus  

Production/ Quality 

and Maximizing 

Resources: 

agronomic traits 

To identify genes that influence how rust 

infects plants, which plant genes help 

fight rust, and how the rust adapts to 

new rust-resistant varieties of wheat that 

breeders produce 

Strategies to more quickly detect 

and monitor rust, and to more 

effectively prevent infection 
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Project Title  Start/ 

End 

Date 

PIs Area Targeted * Purpose of the Research Potential Application of the 

Research 

10. Vaccinomics for animal 

disease 

Oct 1, 

2011/Sep 

30, 2012 

Hancock, 

Robert; 

Potter, 

Andrew  

Production/ Quality 

and Maximizing 

Resources: health 

To identify potential antigens through a 

reverse vaccinology approach in which 

the genes coding for all potential surface-

localized and secreted proteins, as well 

as those expressed in infected cells, will 

be tested for their potential protective 

capacities in high throughput large 

animal models 

Vaccine candidates for an 

important disease of cattle 

(Johne’s Disease) that is a leading 

cause of morbidity and mortality 

in the Canadian cattle industry 

11. Genomics of Sunflower Jul 1, 

2009/Jun 

30, 2014 

Rieseberg, 

Loren  

Production/ Quality 

and Maximizing 

Resources: 

agronomic traits; 

SSH 

Genome sequencing of the entire 

cultivated sunflower genome with the 

goal of characterizing and the genetic 

and morphological variation in among 

domesticated sunflower lines; determine 

the implications of patenting the tools, 

regulatory concerns and approval routes 

associated with new sunflower varieties 

Having an entire genome 

sequence will facilitate scientific 

research across this diverse plant 

family, with applications ranging 

from crop improvement to weed 

control to the development of 

wood-producing sunflower 

varieties.  A second application will 

be the development of sunflower 

as a new biofuel with unique 

advantages as an annual woody 

plant 

12. Value Addition to 

Genomics and GE3LS 

(VALGEN) 

Oct 1, 

2009/Sep 

30, 2014 

Keith 

Culver 

Social Science and 

Humanities 

Social and economic benefits from the 

application of agricultural genomics. 

The research is to focus on three 

goals; 1) examination of how 

scientific and technological 

discoveries leave the laboratory as 

intellectual property and the 

impact the used of these legal 

tools have on innovation; 2) 

identification of models for 

governance of breakthrough 

agricultural technologies and 

bioproducts to ensure public 

support; and 3) engagement of 

the Canadian public to learn more 

about new agricultural crops and 
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Project Title  Start/ 

End 

Date 

PIs Area Targeted * Purpose of the Research Potential Application of the 

Research 

bioproducts created through 

genomics research. 

* The three targeted areas from the 2007 strategy were: Production/ Quality and Maximizing Resources, Marketability, Social Science and Humanities 

Considerations (SSH) (see Section 4) 
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